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Recommendations

Major Recommendations
Note on changes in the guideline: Modifications to the previously published guidelines are summarized in the table below.

Table: Changes in 2011 Guidelines for Field Triage of Injured Patients Compared With 2006 Guidelines

Step One: Physiologic Criteria

Change GCS <14 to GCS ≤13
Add "or need for ventilatory support" to respiratory criteria

Step Two: Anatomic Criteria

Change "all penetrating injuries to head, neck, torso and extremities proximal to elbow and knee" to "all penetrating injuries to head,
neck, torso and extremities proximal to elbow or knee"
Change "flail chest" to "chest wall instability or deformity (e.g., flail chest)"
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Change "crushed, degloved, or mangled extremity" to "crushed, degloved, mangled, or pulseless extremity"
Change "amputation proximal to wrist and ankle" to "amputation proximal to wrist or ankle"

Step Three: Mechanism-of-Injury Criteria

Add "including roof" to intrusion criterion

Step Four: Special Considerations

Add the following to older adult criteria
SBP <110 might represent shock after age 65 years
Low-impact mechanisms (e.g., ground-level falls) might result in severe injury

Add "patients with head injury are at high risk for rapid deterioration" to anticoagulation and bleeding disorders criterion
Remove "end-stage renal disease requiring dialysis" and "time-sensitive extremity injury"

Transition Boxes

Change layout of the figure
Modify specific language of the transition boxes

Abbreviation: GCS = Glasgow Coma Scale; SBP = systolic blood pressure

Note on Trauma Centers: Trauma centers are designated Level I–IV. A Level I center has the greatest amount of resources and personnel for care
of the injured patient and provides regional leadership in education, research, and prevention programs. A Level II facility offers similar resources
to a Level I facility, possibly differing only in continuous availability of certain subspecialties or sufficient prevention, education, and research
activities for Level I designation; Level II facilities are not required to be resident or fellow education centers. A Level III center is capable of
assessment, resuscitation, and emergency surgery, with severely injured patients being transferred to a Level I or II facility. A Level IV trauma
center is capable of providing 24-hour physician coverage, resuscitation, and stabilization to injured patients before transfer to a facility that
provides a higher level of trauma care.

2011 Field Triage Guideline Recommendations

Step One: Physiologic Criteria

In Step One, the Glasgow Coma Scale, and Respiratory Rate criteria were modified. Step One is intended to allow for rapid identification of
critically injured patients by assessing level of consciousness (Glasgow Coma Scale [GCS]) and measuring vital signs (systolic blood pressure
[SBP] and respiratory rate). Vital sign criteria have been used since the 1987 version of the American College of Surgeons (ACS) Field Triage
Decision Protocol. These criteria demonstrate high predictive value for severe injury. Of 289 references identified from the structured literature
review, 82 (28%) were relevant to Step One. SBP <90 and respiratory rate <10 or >29 remain significant predictors of severe injury and the need
for a high level of trauma care. Multiple peer-reviewed articles published since 2006 support this threshold.

The Panel recommended transport to a facility that provides the highest level of care within the defined trauma system if any of the following are
identified:

Glasgow Coma Scale ≤13, or
SBP of <90 mmHg, or
Respiratory rate of <10 or >29 breaths per minute (<20 in infant aged <1 year), or need for ventilatory support

Glasgow Coma Scale: Criterion Clarified

Experience with the 2006 Guidelines has indicated that many readers and end-users perceived that the criterion of GCS <14 recommended taking
patients with a GCS of ≤14 to trauma centers. To reduce any future confusion, the Panel voted unanimously to rewrite the criterion as GCS ≤13.

Need for Ventilatory Support: Criterion Added

The need for ventilatory support (including both bag-mask ventilation and intubation) was added to "respiratory rate of <10 or >29 breaths per
minute (<20 in an infant aged <1 year)." Although it has been assumed that patients requiring ventilatory support would meet the respiratory rate
criterion, three studies suggest that this is not necessarily the case and demonstrate the importance of considering ventilatory support, in addition to
respiratory rate, in identifying seriously injured patients. Among 6,259 adults meeting Step One criteria across 11 sites in North America, an
advanced airway attempt (i.e., intubation or supraglottic airway placement) was the strongest predictor of death or prolonged hospital stay among



all physiologic measures. Among 955 injured children meeting Step One criteria from the same sites, little difference was reported in the proportion
of children with abnormal respiratory rates who were seriously injured compared with those whose injuries were not serious (44% and 47%,
respectively); however, the need for ventilatory assistance was highly discriminating between the two groups (46% and 3%, respectively) and again
was determined to be the strongest physiologic predictor of serious injury. Another study involving 3,877 injured children had similar findings, with
field intubation attempt being second only to GCS in identifying children in need of trauma center care. Therefore, after reviewing the literature and
considering the evidence, the Panel added "or need for ventilatory support" to the respiratory rate criterion, recognizing that adults and children
requiring advanced airway interventions represent a very high-risk group, whether or not other physiologic abnormalities (including specific
respiratory rate values) are present and to ensure that patients requiring airway support receive the highest level of trauma care within the defined
trauma system.

Additional Physiologic Concerns Discussed by the Expert Panel

The following sections describe additional physiologic criteria topics that were discussed by the Panel and for which no changes were
recommended.

Glasgow Coma Scale Motor

Although the Panel considered adding the motor portion of the Glasgow Coma Score (GCSm) as an alternative to the GCS total (GCSt), which

includes verbal, eye opening, and motor components, no change was made. The motor score has been demonstrated to be associated with the
need for lifesaving interventions. Debate occurred as to whether using only the motor score would be easier for Emergency Medical Services
(EMS) personnel than the GCSt; however, because of the lack of confirmatory evidence, the long standing use of the GCSt and its familiarity

among current EMS practitioners, the inclusion of the motor score within the GCSt, and complications because of the difficulty of comparative

scoring systems, the Panel recommended no change at this time.

Systolic Blood Pressure in Older Adults and Children

The Panel discussed including a systolic blood pressure (SBP) threshold of <110 for patients aged >65 years. After deliberation, the Panel
decided to account for physiologic differences in older adults in Step Four under "Older Adults"; the rationale and clinical evidence are discussed in
that section. The Panel maintained the decision to retain the SBP<90mmHg threshold in children. Because of the substantial proportion of young
children with no field measurement of blood pressure, the Panel believed this decision would have minimal impact on overtriage.

Shock Index

A retrospective chart review of 2,445 patients admitted over a 5-year period at an urban Level I trauma center determined that shock index (heart
rate divided by systolic blood pressure) is an accurate prehospital predictor of mortality. However, the Panel identified no evidence to suggest that
shock index improves field identification of seriously injured patients beyond the existing physiologic measures, and noted that utilization of the
shock index requires a calculation in the field, and its value during field triage remains unclear. The Panel noted that the use of shock index for
triage decisions might be more applicable in the future as vital signs and triage criteria become routinely recorded and collected on mobile devices.

Step Two: Anatomic Criteria

In Step Two, the criteria pertaining to chest and extremity injuries were modified. Step Two of the Guidelines recognizes that certain patients, on
initial presentation to EMS providers, have normal physiology but have an anatomic injury that might require the highest level of care within the
defined trauma system. Of the 289 references identified from the structured literature review, 57 (20%) were relevant to Step Two. Most of the
literature supported Step Two of the 2006 Guidelines, and the majority of Step Two criteria therefore remain unchanged.

The Panel recommended transport to a facility that provides the highest level of care within the defined trauma system if any of the following are
identified:

All penetrating injuries to head, neck, torso, and extremities proximal to elbow or knee
Chest wall instability or deformity (e.g., flail chest)
Two or more proximal long-bone fractures
Crushed, degloved, mangled, or pulseless extremity
Amputation proximal to wrist or ankle
Pelvic fractures
Open or depressed skull fractures
Paralysis



Crushed, Degloved, Mangled, or Pulseless Extremity: Criterion Modified

This criterion was modified to include "pulseless" extremities. Several published articles highlighted vascular injury as an important injury requiring
specialized care. In a retrospective analysis of 73 patients with arterial injuries, 37 patients (51%) had associated injuries (e.g., bone and nerve),
and five patients (7%) required amputation. In a 5-year retrospective review of 52 patients with upper extremity vascular injury, 41 patients (79%)
had associated nerve or bone injury, 14 patients (27%) required fasciotomies, and seven patients (13%) required amputation. In addition, the
patients in this study were severely injured, with a mean Injury Severity Score (ISS) of 17.52. After review of the evidence, the Panel decided to
add "pulseless" to the criterion for crushed, degloved, or mangled extremity because vascular injury of the extremity might lead to significant
morbidity and mortality, require a high level of specialized trauma care involving multiple medical specialties, and be present in the absence of a
crushed, degloved, or mangled extremity.

Chest Wall Instability or Deformity (e.g., Flail Chest): Criterion Modified

This criterion was modified to read "Chest wall instability or deformity (e.g., flail chest)." The Panel identified no new evidence that specifically
addressed the field triage of patients with flail chest. The Panel recognized that the field diagnosis of a flail chest is rare and that this criterion might
be overly restrictive. In a 5-year retrospective study of the Israel National Trauma Registry, flail chest was identified in 262 (0.002%) of 118,211
patients and in only 262 (0.02%) of 11,966 chest injuries. Flail chest occurs in approximately 75 (0.002%) per 50,000 patients. In this context,
the Panel thought that as written, "flail chest" might fail to identify all of the chest injuries that require that the patient be transported to a facility that
provides the highest level of care within the defined trauma system. The Panel decided that the criterion should be changed to "chest wall instability
or deformity (e.g., flail chest)" because "flail chest" rarely is diagnosed by EMS providers; the terminology "chest wall instability or deformity" more
accurately describes what EMS providers are asked to identify in the field environment, and the broader terminology ensures that additional blunt
trauma to the chest (e.g., multiple rib fractures) will be identified and the patient transported to the appropriate facility.

All Penetrating Injuries to Head, Neck, Torso, and Extremities Proximal to Elbow or Knee: Criterion Modified

This criterion was modified to read "elbow or knee." During its discussions, the Panel noted that penetrating injuries to the extremities proximal to
the elbow or knee might signify severe injuries requiring surgical intervention or intensive care unit (ICU) admission. Therefore, the Panel modified
the wording of this criterion from "elbow and knee" to "elbow or knee" to recognize that these types of injuries generally occur separately and that
each can represent a severe injury.

Amputation Proximal to Wrist or Ankle: Criterion Modified

This criterion was modified to read "wrist or ankle." During its discussions, the Panel noted that amputations proximal to the wrist or ankle might
signify severe injuries requiring the patient to be taken to an operating theater or admitted to an ICU. Therefore, the Panel modified the wording of
this criterion from "wrist and ankle" to "wrist or ankle" to recognize that these types of injuries most commonly occur separately and that each can
represent a severe injury.

Additional Anatomic Concerns Reviewed by the Panel

The following sections describe additional anatomic criteria topics that were discussed by the Panel and for which no changes were recommended.

Tourniquet Use

Successful medical treatment of soldiers on the battlefield prompted researchers to explore the potential use of tourniquets for the rapid treatment
of vascular injuries seen in the civilian population. Recent battlefield experiences indicate that tourniquet use reduces mortality by limiting
exsanguinations. A retrospective review of 75,000 trauma visits at two Level 1 trauma centers in Texas identified 14 patients with penetrating
extremity injuries who arrived at the hospital dead, required emergency thoracotomy, or underwent cardiopulmonary resuscitation. Eight decedents
(57%) were identified as having extremity injuries that might have been amenable to application of a tourniquet in the prehospital environment.

After review of the literature and subsequent discussion, the Panel elected not to include tourniquet use as an independent Step Two criteria
because evidence is limited regarding the use of tourniquets in the civilian population; use of tourniquets among EMS systems varies; inclusion of
tourniquet use as a criterion could lead to overuse of tourniquets instead of basic hemorrhage control methods and thus potentially result in
overtriage; and the "crushed, degloved, mangled, or pulseless extremity," "all penetrating injuries to head, neck, torso, and extremities proximal to
elbow or knee," and "amputation proximal to wrist or ankle" criteria were as likely to identify severely injured patients regardless of tourniquet use.
The Panel recommended further study of the use of this intervention.

Pelvic Fractures

Patients with pelvic fractures should receive rapid and specialized care because of the possibility of internal hemorrhage and other associated



injuries. The Panel discussed whether the term "pelvic fracture" was the most appropriate term for the Guidelines to use to aid EMS professionals
in identifying patients in need of trauma center care, recognizing that certain states and communities have changed this terminology to read "unstable
pelvic fracture," "suspected pelvic fracture," or "pelvic instability." After extensive discussion, the Panel decided to retain the term "pelvic fractures"
as written because no compelling evidence exists that a different name would identify the patients in need of trauma center care more accurately,
for the sake of simplicity, and because adding "suspected" or "tenderness" to this criterion might increase overtriage unnecessarily.

Step Three: Mechanism of Injury

In Step Three, the intrusion criterion was modified to include roof intrusion. An injured patient who does not meet Step One or Step Two criteria
should be evaluated in terms of mechanism of injury (MOI) to determine if the injury might be severe but occult. Evaluation of MOI will help to
determine if the patient should be transported to a trauma center. Although different outcomes have been used, recent studies have demonstrated
the usefulness of MOI for field triage decisions. A retrospective study of approximately 1 million trauma patients indicated that using physiologic
and anatomic criteria alone for triage of patients resulted in undertriage, implying that using MOI for determining trauma center need helped reduce
the problem of undertriage. Another study of approximately one half million patients determined that MOI was an independent predictor of
mortality and functional impairment of blunt trauma patients. Among 89,441 injured patients evaluated by EMS providers at six sites, physiologic
and anatomic criteria identified only 2,600 (45.5%) of 5,720 patients with an ISS >15, whereas MOI criteria identified an additional 1,449
(25.3%) seriously injured patients with a modest (10%) incremental increase in overtriage (from 14.0% to 25.3%).

Of the 289 references identified from the structured literature review, 85 (29%) were relevant to Step Three. Articles that were considered to
provide either compelling evidence for change to the Guidelines or articles that provided insight into specific mechanisms are discussed below.

The Panel recommended transport to a trauma center if any of the following are identified:

Falls
Adults: >20 feet (one story = 10 feet)
Children: >10 feet or two to three times the height of the child

High-risk auto crash
Intrusion, including roof: >12 inches occupant site; >18 inches any site
Ejection (partial or complete) from automobile
Death in same passenger compartment
Vehicle telemetry data consistent with a high risk for injury

Automobile versus pedestrian/bicyclist thrown, run over, or with significant (>20 mph) impact
Motorcycle crash >20 mph

High-Risk Automobile Crash: Intrusion, Including Roof >12 Inches to the Occupant Site; >18 Inches to Any Site: Criterion Modified

This criterion was modified to include roof intrusion. In a study of 880 children ≤15 years, intrusion, independent of other factors such as age,
restraint use, seating row and direction of impact was a significant and strong predictor of a severe injury measured by an Abbreviated Injury
Scores (AIS) >2 or >3. Furthermore, these analyses demonstrated that each additional centimeter of intrusion increased the odds of an AIS >2 or
>3 by 2.9%. Another study identified similar results indicating that drivers whose vehicles suffered side impact collisions had nearly four times
(odds ratio [OR] = 3.81; 95% confidence interval [CI] = 1.26–11.5) the odds of suffering an AIS >3 or have severe head injury compared with
drivers whose vehicles had different collision characteristics; these results further suggested that drivers who had intrusion into the passenger
compartment at the driver's position were significantly more likely to have severe injury regardless of damage distribution across the frontal plane of
the vehicle.

Data from Crash Injury and Research Engineering Network (CIREN) and National Automotive Sampling System-Crashworthiness Data System
(NASS-CDS) suggest that intrusion of >12 inches at an occupant site or intrusion of >18 inches at any site is a significant predictor of severe injury
requiring trauma care. These data also indicate that roof intrusion is predictive of the need for trauma care.

After deliberations, the Panel decided to add "including roof" to the intrusion category because the 2006 guidelines did not convey clearly that
vertical roof intrusion has the same implication for increased injury severity as horizontal intrusion into the vehicle occupant space, and a review of
the literature confirms that intrusion, including vertical roof intrusion, is an important predictor of trauma center need.

Additional Mechanism-of-Injury Concerns Discussed by the Panel

The following sections describe additional MOI criteria topics that were discussed by the Panel and for which no changes were recommended.

Extrication



Prolonged extrication has been reported to be an independent predictor (OR = 2.3; 95% CI = 1.2–4.6) of emergency surgery need in hypotensive
(SBP <90 mmHg) trauma patients. An earlier Australian study, reviewed by the Panel in 2005, determined that prolonged extrication time was
associated with major injury. However, neither of these studies used ISS >15 as a threshold, nor did they examine whether prolonged extrication
was an independent predictor of serious injury after Steps 1 and 2. During the 2006 revision, the Panel considered poor standardization in the
literature regarding the definition of extrication time as well as its dependence on local resources, scene conditions, and extrication expertise in its
decision to eliminate prolonged extrication. The Panel concluded at that time that the vehicle intrusion criterion should be an adequate surrogate for
prolonged extrication. During this latest revision, examination of CIREN data confirmed that the current intrusion criterion was more specific for
ISS >15 injury than need for physical extrication of the vehicle occupant (length of extrication unknown).

Recent data collected over a 2-year period from 11,892 interviews with EMS personnel regarding transport of injured patients to a regional
trauma center indicated that of the 9,483 patients who did not meet the anatomic or physiologic criteria, extrication time >20 minutes (as estimated
by the EMS provider) suggested that occupants of motor-vehicle crashes had a significantly greater likelihood of being admitted to an ICU,
needing nonorthopedic surgery in the first 24 hours after injury, or dying (sensitivity: 11%; specificity: 98%; positive likelihood ratio: 5.0).

Although these data would appear to support the inclusion of "prolonged extrication time" as a mechanism criterion for identifying a major trauma
patient, the Panel concluded that this was not an independent predictor in that the intrusion criterion addressed this mechanism event adequately,
and the imprecise nature of this data was difficult to interpret reliably and include. The Panel concluded that no compelling evidence exists to
reinstitute prolonged extrication time as a criterion in MOI.

Rollover

Rollover vehicle crash events are less common than planar crashes of vehicles into other vehicles or fixed objects, but they are more dangerous
overall. In 2004, the National Highway Traffic Safety Administration (NHTSA) reported 11,728,411 motor-vehicle crashes. Of these, the
275,637 (2.4%) rollover crashes were associated with one third of all occupant deaths. Two recent studies highlight the importance of rollover as
a predictor of severe injury. However, both studies were limited because they did not control for Step One and Step Two criteria when
determining the need for transport to a trauma center. A study was conducted that used 11,892 EMS provider interviews regarding transport of
injured patients to identify injured patients who did not meet the physiologic or anatomic criteria to determine if rollover was a predictor of trauma
center need. A total of 523 rollover cases occurred, and the sensitivity for trauma center need (defined as death, admission to ICU, or
nonorthopedic surgery within 24 hours of arrival) was 13% (range: 8.2%–18.0%) and the specificity was 87% (range: 86.2%–88.3%). When the
data were analyzed by the number of quarter turns, only minimal improvement in positive likelihood ratios was reported, and none was >1.7.

The Panel reexamined other data from rollover crashes to determine whether subsets of rollover crashes might warrant inclusion as a criterion in
MOI. NASS-CDS rollover crash data were analyzed to determine the effect of the number of quarter turns, the final position of the vehicle, the
extent of roof intrusion as well as partial and full ejection of the occupant from the vehicle. Rollover crashes with roof intrusion of 24 inches were
associated with a 19.3% risk of ISS >15 injury. Any ejection (partial or full) was associated with a 21.5% risk of ISS >15 injury, and complete
occupant ejection was associated with a 27.4% risk of ISS >15 injury.

The Panel thought that the existing ejection and intrusion criterion, and the previously discussed modification to include roof intrusion, adequately
addressed field triage of this subset of severe rollover crashes. The Panel concluded that rollover event, as a standalone criterion, has <9% positive
predictive value (PPV) for ISS >9 and is insufficient to meet the 20% PPV for ISS >15 targeted as a threshold for inclusion in Step Three.

As a crash mechanism, rollover might result in one or more occupants sustaining severe injuries. The Panel reiterated its opinion that patients
involved in rollover crashes should be evaluated by EMS personnel to determine if they have injuries that meet Step One, Step Two, or other Step
Three criteria. Patients involved in rollover crashes who meet Step One or Step Two criteria should be transported preferentially to the highest
level of care within the defined trauma system. Patients involved in rollover crashes who meet only Step Three (but not Step One or Step Two)
criteria should be transported to a trauma center that, depending on the defined trauma system, need not be the highest-level trauma center. The
Panel noted that the increased injury severity associated with rollover crashes results from an occupant being ejected either partially or completely
from the vehicle, and partial or complete ejection is already a criterion for transport to a trauma center. Therefore, the previous decision to remove
rollover from the 2006 Guidelines was reaffirmed, and no changes were made regarding rollover. In addition, the Panel noted that adding
"including roof" under the intrusion criterion will identify rollover crashes with significant roof intrusion.

Vehicle Telemetry

Several studies have indicated that mechanical aspects of collisions can be predictors of injury in motor vehicle crashes. A study that used 10 years
of NASS-CDS data determined that seat belt use, direction of impact, and Delta V (i.e., a change in velocity) were the most important predictors
of an ISS >15. The study also concluded that an event data recorder (EDR) system could provide emergency personnel with good estimates of
injury status based solely on data such as seat belt use, direction of impact, and Delta V, which can be collected from the vehicle. Other research
has suggested that factors that can be recorded by a vehicle EDR system such as Delta V, high speed velocity, location of impact, and vehicle



weight and type are predictors of severe injury. The Panel recognized the increasing availability of vehicle telemetry in newer vehicles and
reaffirmed its position that vehicle telemetry might have an important role in the triage of injured patients as the crash technology, data transmission,
and telemetry availability continue to expand. An explanation of how vehicle telematics could be used in field triage has been published previously.

Falls

Research conducted on falls is limited because of the inability to study the impact of measured fall height directly. However, three studies were
identified that added insight into this mechanism. One study of 63 cases of falls indicated that among children aged <2 years, height of fall >2
meters (>6.6 feet) is a predictor of injury. A similar study of 72 children aged 4 months–5 years indicated that falls from <1 meter (3.3 feet) could
cause a skull fracture if the fall occurred on a hard surface. Furthermore, another study conducted in France of 287 victims of falls from height
indicated that height of fall, hard impact surface, and having the head being the first body part to touch the ground were independent predictors of
mortality. On the basis of these three studies with limited sample sizes and the overall limited data on falls, no changes were made to this section.

Step Four: Special Considerations

In Step Four, the criteria for older adults and anticoagulation were modified, and the criteria for end stage renal disease requiring dialysis and time-
sensitive extremity injury were removed. In Step Four, EMS personnel must determine whether persons who have not met physiologic, anatomic,
or mechanism steps have underlying conditions or comorbid factors that place them at higher risk of injury or that aid in identifying the seriously
injured patient. Persons who meet Step Four criteria might require trauma center care. A retrospective study of approximately 1 million trauma
patients indicated that using physiologic (Step One) and anatomic (Step Two) criteria alone for triage of patients resulted in a high degree of under
triage, implying that using special considerations for determining trauma center need helped reduce the problem of under triage. Among 89,441
injured patients evaluated by EMS providers at six sites, physiologic, anatomic, and mechanism of injury criteria identified 4,049 (70.8%) patients
with an ISS >15; Step Four of the Guidelines identified another 956 (16.7%) of seriously injured patients, with increase in overtriage from 25.3%
to 37.3%.

Of the 289 references identified from the structured literature review, 77 (27%) were relevant to Step Four. No changes were made to the Step
Four criteria for burns, pregnancy, and EMS provider judgment. The Panel recommended transport to a trauma center or hospital capable of
timely and thorough evaluation and initial management of potentially serious injuries for patients who meet the following criteria:

Older adults
Risk for injury/death increases after age 55 years
SBP <110 might represent shock after age 65 years
Low impact mechanisms (e.g., ground-level falls) might result in severe injury

Children
Should be triaged preferentially to pediatric capable trauma centers

Anticoagulants and bleeding disorders
Patients with head injury are at high risk for rapid deterioration

Burns
Without other trauma mechanism: triage to burn facility
With trauma mechanism: triage to trauma center

Pregnancy >20 weeks
EMS provider judgment

Older Adults: Criterion Modified

This criterion was modified to include statements that recognize that a SBP <110 might represent shock after age 65 years and that low-impact
mechanisms (e.g., ground-level falls) might result in severe injury. The Panel recognized that adults aged >65 years are not transported consistently
to the hospital best equipped to manage their injuries (high rates of undertriage relative to other age groups). A retrospective analysis of 10 years of
prospectively collected data in the Maryland Ambulance Information System identified a higher undertriage rate for patients aged ≥65 years
compared with those aged <65 years (49.9% and 17.8%, respectively; p<0.001). On subsequent multivariate analysis, the authors noted a
decrease in transport to trauma centers for older patients beginning at age 50 years (OR = 0.67; 95% CI = 0.57–0.77), with a second decrease at
age 70 years (OR = 0.45; 95% CI = 0.39–0.53) compared with those patients aged <50 years. In a 4-year retrospective study of 13,820
patients in the Washington State Trauma Registry, those patients aged >65 years were less likely than those aged ≤65 years to have had the
prehospital system or the trauma team activated. In addition, use of multivariate logistic regression indicated that physiologic triage variables (e.g.,
blood pressure and heart rate) were unreliable predictors of mortality or interventions in the hospital.

Several studies suggest that differences in the physiologic response to injury and high-risk mechanisms in older adults might partly explain



undertriage rates in this age group. In a retrospective chart review of 2,194 geriatric patients (aged ≥65 years) at a Level 1 trauma center, mortality
was noted to increase at a SBP of <110 mmHg. A retrospective review of 106 patients aged >65 years at a Level II trauma center indicated that
occult hypotension (i.e., decreased perfusion that is not evident by standard vital sign criteria) was present in 42% of patients with "normal" vital
signs.

In addition, the Panel reviewed literature that indicated that older adults might be severely injured in low-energy events (e.g., ground-level falls). An
analysis of deaths reported by the King County Medical Examiner's Office (King County, Washington) indicated that ground level falls accounted
for 237 (34.6%) of all deaths (684) in patients aged ≥65 years. A study of 57,302 patients with ground-level falls demonstrated higher rates of
intracranial injury and in-hospital mortality among adults aged ≥70 years.

On the basis of its review, the Panel elected to strengthen the criterion regarding older adults in Step Four. "SBP <110 might represent shock after
age 65" and "low-impact mechanisms (e.g., ground-level falls) might result in severe injury" were added under "Older Adults" in Step Four because
undertriage of the older adult population is a substantial problem, the evidence reviewed suggests that the physiologic parameters used in younger
patients might not apply to older adults, occult injury is likely to be greater among older adults, low-energy transfers (e.g., ground-level falls) might
result in serious injuries in this population, and field identification of serious injury among older adults must be more proactive.

Anticoagulation and Bleeding Disorders: Patients with Head Injury Are at High Risk for Rapid Deterioration: Criterion Modified

The Panel modified this criterion to highlight the potential for rapid deterioration in anticoagulated patients with head injuries. Anticoagulation use
has been associated with an increased risk for intracranial hemorrhage following head injury and longer hospital stays. A retrospective review of
141 Level II trauma center patients who were taking warfarin or clopidogrel, had minor head injuries, and had a GCS of 15 indicated that 41
(29%) had intracranial hemorrhage. A study of 237 patients who died following ground-level falls indicated that 71 (30%) patients were
anticoagulated with aspirin, warfarin, clopidogrel, heparin, or multiple anticoagulants. Preinjury use of warfarin has been associated with higher
mortality among adults aged >65 years with mild head injuries using a GCS measure of 14 or 15. In a retrospective, case-controlled study of 131
patients with traumatic intracranial hemorrhage who were taking aspirin, clopidogrel, or warfarin before they were injured, anticoagulated patients
taking clopidogrel had higher mortality rates (OR = 14.7; 95% CI = 2.3–93.6) and were more likely to be discharged to a long-term facility (OR
= 3.25; 95% CI = 1.06–9.96).

After reviewing this literature, the Panel elected to strengthen this criterion, underscoring the potential for anticoagulated patients who do not meet
Step One, Step Two, or Step Three criteria but who have evidence of head injury to undergo rapid decompensation and deterioration. The panel
recognized that patients who meet this criterion should be transported preferentially to a hospital capable of rapid evaluation and imaging of these
patients and initiation of reversal of anticoagulation if necessary.

End-Stage Renal Disease Requiring Dialysis: Criterion Removed

The panel reviewed this specific criterion, which was added to the 2006 Guidelines because of the potential risk of anticoagulation in these patients
and the need for special resources (e.g., dialysis) to be used in this patient population. However, in 2011, the Panel elected to remove this
criterion, noting that research demonstrating the value of dialysis as a triage criterion for identifying patients with serious injury is lacking and that
concerns regarding anticoagulation in this population are addressed under the anticoagulation and bleeding disorders criterion. The Panel thought
that transport decisions regarding patients requiring dialysis are best made in consultation with medical control or based on local transport
protocols for such patients.

Time-Sensitive Extremity Injury: Criterion Removed

With the addition of "pulseless" to Step Two criteria, the panel thought this criterion was redundant, and removed it from the 2011 Guidelines.

Transition Boxes and Flow of the 2011 Schematic: Format Modified

The transition boxes in the schematic (see Figures 1 and 2 in the original guideline document) provide destination guidance to the prehospital
provider for patients meeting criteria outlined in the preceding Step. After reviewing input from providers, states, and local EMS agencies, the
Panel recognized the need to simplify the appearance of the Guidelines, modify the transition boxes, clarify the intent of the Guidelines, and simplify
communication of action steps in the Guidelines across a variety of providers and systems.

To do this, the Panel took action both to improve the layout of the decision scheme and to modify specific wording within the boxes. To improve
the layout of the transition boxes, the Panel took two steps. First, because the transition boxes between Step One and Step Two communicate the
exact same information and thus were thought to be redundant, they were consolidated into one box. Second, all action steps were moved to the
right side of the page for easier readability and determination of outputs for patients meeting different steps in the Guideline (Figure 2 in the original
guideline).



Next, the Panel modified the language within the boxes to ensure consistency between transitions in the Guideline. The first word in all transition
boxes was changed to "transport" to ensure consistency between all boxes. Next, to emphasize the need for state, regional, and local trauma
systems to define the parameters of their trauma systems (including the "highest level of care"), the word "defined" was added in front of "trauma
system" for transition boxes following Steps One, Two, and Three. This change recognizes that the highest level of trauma care should be
determined by the regional/state trauma system design and authority. In most systems, this is a Level I center, but in given circumstances, the
highest level of care available might be a Level II, III, or IV facility or a local, critical access hospital serving the region. Third, in the transition box
following Step Three, the words "closest appropriate" were removed. This change, with the addition of "defined" as above, makes this transition
box consistent with the wording in the remainder of the Guidelines. Finally, regarding the transition box following Step Four in the 2006 Guidelines,
the Panel recognized that many EMS systems operate via indirect (off-line) medical control (using medical director–approved protocols in a
sanctioned, algorithmic process) and not direct (online) medical control (in which direct communication can take place between a physician and an
EMS provider via radio or telephone for a specific patient interaction). Therefore, the Panel removed mandatory contact with medical control and
emphasized that online control with verbal consultation might be appropriate. The wording of this box also was modified to emphasize that these
patients need to go to a facility at which they can be evaluated readily with appropriate initial management for injury, whether or not this is a trauma
center.

Table: Field Triage Key Variables*

Step One: Physiologic Criteria

Glasgow Coma Score ≤13
Systolic Blood Pressure <90 mmHg
Respiratory Rate <10 or >29 breaths per minute (<20 in infants aged <1 year) or need for ventilatory support

Step Two: Anatomic Criteria

All penetrating injuries to head, neck, torso, and extremities proximal to elbow or knee
Chest wall instability or deformity (e.g., flail chest)
Amputation proximal to wrist or ankle
Two or more proximal long-bone fractures (i.e., femur and humerus)
Crushed, degloved, mangled, or pulseless extremity
Pelvic fractures
Open or depressed skull fracture
Paralysis

Step Three: Mechanism of Injury Criteria

Adult: falls >20 feet
Children: falls >10 feet
Intrusion, including roof: >12 inches occupant site; >18 inches any site
Ejection (partial or complete) from automobile
Death in same passenger compartment
Vehicle telemetry data consistent with a high risk of injury
Auto vs. pedestrian/bicyclist thrown, run over, or with significant (>20mph) impact
Motorcycle crash >20 mph

Step Four: Special Considerations

Age >55 years
Systolic blood pressure <110 in persons aged >65 years
Falls in older adults (e.g., ground-level falls)
Pediatric trauma transport
Anticoagulant use and bleeding disorders
Burns
Pregnancy >20 weeks
Emergency medical services provider judgment

Outcome Variables



Clinical Outcomes

Injury severity score >15†
Abbreviated Injury Score ≥3
Death prior to hospital discharge

Trauma Center Need

Blood product transfusion
Interventional radiology procedure
Major nonorthopedic surgery within 24 hours
Admission to intensive care unit

* Variables and cut-off values should be used at a minimum in evaluation of field triage guidelines. The criteria preceding the criterion of study
should be included in the analysis to control for those patients captured by the previous step(s).

† Minimum outcome variable for inclusion.

Clinical Algorithm(s)
The following algorithms are provided in the original guideline document:

Field triage decision scheme – United States, 2006
Guidelines for field triage of injured patients – United States, 2011

Scope

Disease/Condition(s)
Traumatic injury in the field

Guideline Category
Evaluation

Management

Risk Assessment

Clinical Specialty
Emergency Medicine

Geriatrics

Nursing

Pediatrics

Surgery

Intended Users



Advanced Practice Nurses

Allied Health Personnel

Emergency Medical Technicians/Paramedics

Hospitals

Nurses

Physician Assistants

Physicians

Public Health Departments

Guideline Objective(s)
To review the 2006 Guidelines in the context of recently published literature, assess the experiences of states and local communities working
to implement the Guidelines, and recommend any needed changes or modifications to the Guidelines
To describe the dissemination and impact of the 2006 Guidelines; outline the methodology used by the Panel for its 2011 review; explain the
revisions and modifications to the physiologic, anatomic, mechanism-of-injury, and special considerations criteria; update the schematic of
the 2006 Guidelines; and provide the rationale used by the Panel for the changes
To help prehospital-care providers in their daily duties recognize individual injured patients who are most likely to benefit from specialized
trauma center resources

Target Population
People who sustain traumatic injuries in the field

Note: The guideline is not intended as a triage tool to be used in a situation involving mass casualties or disaster (i.e., an extraordinary event with
multiple casualties that might stress or overwhelm local prehospital and hospital resources).

Interventions and Practices Considered
Field Triage Decision Scheme for Trauma Center Transport

1. Step one: assessment of the following physiologic criteria:
Glasgow coma scale
Systolic blood pressure
Respiratory rate or need for ventilatory support

2. Step two: assessment of the following anatomic criteria:
Penetrating injuries to head, neck, torso, extremities proximal to elbow or knee
Chest wall instability or deformity (e.g., flail chest)
Multiple proximal long-bone fractures
Crushed, degloved, mangled, or pulseless extremity
Amputation proximal to wrist or ankle
Pelvic fractures
Open or depressed skull fracture
Paralysis

3. Step three: assessment of the following mechanism-of-injury criteria:
Falls (height)
Vehicle intrusion including roof
Ejection
Death in same passenger compartment
Vehicle telemetry data consistent with high risk of injury



Auto versus pedestrian/bicyclist thrown, run over, or with significant impact
Motorcycle crash >20 mph

4. Step four: assessment of special patient or system considerations:
Age: adults >55 years, children <15 years
Systolic blood pressure <110 mmHg in persons aged >65 years
Falls in older adults
Pediatric trauma support
Anticoagulation and bleeding disorders
Burns
Pregnancy >20 weeks
Emergency Medical Services (EMS) provider judgment

The following criteria were considered but removed from the revised decision scheme:

Step Four: special considerations
End-stage renal disease requiring dialysis
Time-sensitive extremity injury

Major Outcomes Considered
Predictive value for severe injury/mortality
Morbidity and mortality
Prolonged hospital stay
Rate of overtriage
Rate of undertriage
Likelihood of being admitted to an intensive care unit (ICU)
Likelihood of needing nonorthopedic surgery in the first 24 hours after injury
Risk of internal injury, such as intracranial hemorrhage

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Published peer-reviewed research was the primary basis for making any revisions to the Guidelines. To identify articles related to the overall field
triage process, a structured literature search was conducted in Medline. English language peer-reviewed articles published between January 1,
2006 (the year of the 2006 revision) and May 1, 2011, were searched. Because no single medical subject heading (MESH) is specific to field
triage, multiple search terms were used. The following terms were searched as MESH vocabulary, keyword, natural language, and truncated terms
in order to maximize retrieval of relevant articles: "trauma," "wound," "injury," "pre-hospital," "emergency medical services," "ambulance,"
"transport," and "triage." In addition, to identify articles related to specific steps within the Guidelines that might have been missed by the general
field triage search strategy described above, researchers used terminology from each criterion of the 1999 and 2006 guidelines as MESH
vocabulary, keyword, natural language, and truncated terms to maximize retrieval of relevant articles. Examples of terms used include "physiology,"
"flail chest," "accidental falls," and "anticoagulation." Both search strategies excluded case reports, letters to the editor, editorials, review articles,
classic/historic reprints, continuing medical education, trade journal news articles, non-English language publications, and articles related to
disasters and terrorism. Articles also were excluded if they included the MESH terms "mass casualty incidents," "disasters," "blast injuries," or
"terrorism;" if they were addresses, lectures, letters, case reports, congressional testimony, or editorials; or if they were written in a language other



than English.

A total of 2,052 articles (389 on overall field triage and 1,663 that were step-specific) were identified for further review. Four Centers for Disease
Control and Prevention (CDC) injury researchers reviewed abstracts of each article based on the relevance of the article to the Guidelines and
rated each article as either "include" or "exclude" for further review by the Panel. An individual article was selected for inclusion if it addressed the
field triage of injured patients (i.e., triage methodology, guidelines, or decision schemes) or examined a specific criterion in the Guidelines (e.g.,
systolic blood pressure) in the context of field triage. Articles were included if two or more researchers identified them for selection. Data on this
rating were collected, and an agreement statistic was calculated to assess the reliability of agreement among the four raters. Data on this rating
were collected, and an agreement statistic was calculated to assess the reliability of agreement among the four raters. Statistical programming for
calculating Fleiss' Kappa was downloaded from the proceedings of the 30th annual SAS User Group International Congress, and all analyses
were conducted using SAS. Results indicated substantial agreement with k = 0.73 and standard deviation = 0.009. This process identified a total
of 241 unique articles pertaining to field triage.

To supplement the structured literature searches, a working group of the Panel met in March 2011 to review the selected articles, identify
additional relevant literature that had not been examined, and make initial recommendations regarding individual components of the Guidelines. This
process identified an additional 48 articles, which, together with the originally identified 241 articles, were provided to the Panel for review. Several
articles were noted to be relevant to multiple steps in the Guidelines.

Number of Source Documents
289 articles

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus

Rating Scheme for the Strength of the Evidence
Not applicable

Methods Used to Analyze the Evidence
Systematic Review

Description of the Methods Used to Analyze the Evidence
In the sources reviewed, Injury Severity Score (ISS) >15, where available, was used as the threshold for identifying severe injury; however, other
factors (e.g., need for prompt operative care and intensive care unit [ICU] admission) also were considered. A threshold of 20% positive
predictive value (PPV) to predict severe injury was used to place criteria into discussion for inclusion as mechanism-of-injury criteria. A review of
the National Highway Traffic Safety Administration's National Automotive Sampling System-Crashworthiness Data System (NASS-CDS) and
Crash Injury and Research Engineering Network (CIREN) information also was undertaken to inform the Panel on the high-risk automobile-crash
criterion.

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
In April 2011, the Centers for Disease Control and Prevention (CDC) reconvened the National Expert Panel on Field Triage to evaluate any new
evidence published since the 2005–2006 revision and examine the criteria for field triage in light of any new findings. The Panel then modified the



Guidelines on the basis of its evaluation.

The Panel comprises persons with expertise in acute injury care, including Emergency Medical Services (EMS) providers and medical directors,
state EMS directors, hospital administrators, adult and pediatric emergency medicine physicians, nurses, adult and pediatric trauma surgeons,
persons in the automotive industry, public health personnel, and representatives of federal agencies. The Panel is not an official advisory committee
of CDC and does not have a fixed membership or an officially organized structure. The Panel is responsible for periodically reevaluating the
Guidelines, determining if the decision criteria are consistent with current scientific evidence and compatible with advances in technology, and, as
appropriate, making revisions to the Guidelines.

The final recommendations of the Panel were based on the best available evidence. When definitive research evidence was lacking, the Panel
based its revisions and recommendations on the expert opinion of its members. Consensus among the Panel members on specific
recommendations and modifications was not required.

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
Using the National Trauma Databank (NTDB) and the National Hospital Ambulatory Medical Care Survey, a cost impact analysis that
compared the 1999 Guidelines to the 2006 Guidelines concluded that full implementation of the 2006 Guidelines would produce an
estimated national savings of $568 million per year.
The cost of trauma care, the implications of field triage on cost, and the cost-efficiency of different approaches to field triage require more
research. Even after accounting for injury severity and important confounders, the cost of care is notably higher in trauma centers. Though
the cost effectiveness of trauma center care has been demonstrated among seriously injured patients (Abbreviated Injury Score [AIS] ≥4), it
is possible that modest shifts in overtriage might have substantial financial consequences. For example, a recent study that compared the
2006 and 1999 Guidelines identified a potential $568 million cost savings at an assumed overtriage rate of 40%. However, further studies
are needed to discover new ways to maximize the efficiency and cost-effectiveness of trauma systems and ensure that patients are receiving
optimal injury care while considering the importance of the research, education, and outreach mission of trauma centers.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
The 2011 Guidelines have been endorsed by multiple professional organizations and federal government agencies. The National Highway Traffic
Safety Administration concurs with these Guidelines. An updated list of endorsing organizations is available at the Centers for Disease Control and
Prevention (CDC) Web site .

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The Guidelines provided in this report are based on current medical literature, the experience of multiple states and communities working to
improve field triage, and the expert opinion of the Panel members.

The preponderance of existing triage studies reviewed by the Panel used retrospective data, trauma registry samples, single Emergency Medical
Services (EMS) agencies, and single trauma centers.

http://www.cdc.gov/fieldtriage/


Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Improved field triage of injured patients can have a profound impact on the structure, organization, and use of Emergency Medical Services (EMS)
and trauma systems, the costs associated with trauma care, and most importantly, on the lives of the millions of persons injured every year in the
United States.

Potential Harms
Individual circumstances may lead to:

Undertriage
Overtriage

Inaccurate triage that results in a patient who requires higher-level care not being transported to a Level I or Level II trauma center is termed
undertriage. The result of undertriage is that a patient does not receive the timely specialized trauma care required. Overtriage occurs when a
patient who does not require care in a higher-level trauma center nevertheless is transported to such a center, thereby consuming scarce resources
unnecessarily.

Qualifying Statements

Qualifying Statements
The Guidelines provided in this report are not intended for mass casualty or disaster triage; instead, they are designed for use with individual
injured patients and provide guidance for Emergency Medical Services (EMS) providers who care for and transport patients injured in U.S.
communities daily through motor-vehicle crashes, falls, penetrating injuries, and other injury mechanisms. This report provides guidelines for
field triage of injured patients by EMS providers and represents the Panel's opinions after review of the published medical literature and
reports from communities that are implementing the Guidelines regarding their experience. The Panel recognizes that these Guidelines cannot
address the specific circumstances of each EMS system in the United States or all circumstances that might arise at the scene of injury or
while the patient is being transported to a hospital or trauma center. The Guidelines discuss core elements of any well-managed field triage
process; these guidelines should be adapted to fit the specific needs of local environments within the context of defined state, regional, or
local trauma systems and in accord with an analysis of local data. In areas of uncertainty, or in those not addressed by the Guidelines, local
EMS systems should rely on direction from local EMS medical directors, regulations, policies, and protocols.
Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health and
Human Services.
References to non-Centers for Disease Control and Prevention (CDC) sites on the Internet are provided as a service to MMWR readers
and do not constitute or imply endorsement of these organizations or their programs by CDC or the U.S. Department of Health and Human
Services. CDC is not responsible for the content of these sites. URL addresses listed in MMWR were current as of the date of publication.

Implementation of the Guideline

Description of Implementation Strategy
Since 2009, Centers for Disease Control and Prevention (CDC) has undertaken an effort to ensure dissemination, implementation, and evaluation
of the Guidelines (see Box 1 in the original guideline document) including the development of training guides, educational material, and resources
for Emergency Medical Services (EMS) providers (e.g., pocket guides). In addition, the 2009 report was reprinted in its entirety in the Journal of
Emergency Medical Services (JEMS), an EMS trade journal with a circulation of approximately 51,000. The Guidelines were reproduced in
multiple textbooks targeting the EMS, emergency medicine, and trauma care community. In 2010, the National Association of EMS Physicians
and the American College of Surgeons Committee on Trauma (ACS-COT) issued a joint position paper recommending adoption of the Guidelines



for local trauma and EMS systems. The National Registry of Emergency Medical Technicians adopted the Guidelines as a standard upon which all
certification examination test items relating to patient disposition will be based. The Guidelines have been endorsed by the Federal Interagency
Committee on Emergency Medical Services (FICEMS), which was established by Public Law 109-59, section 10202. FICEMS comprises
representatives from the U.S. Department of Health and Human Services, the U.S. Department of Transportation, the U.S. Department of
Homeland Security, the U.S. Department of Defense, and the Federal Communications Commission.

CDC also has worked closely with multiple states, through site visits (to Colorado, Georgia, New Mexico, and Virginia), grants (in Kansas,
Massachusetts, and Michigan), and presentations and technical assistance efforts (in California, Missouri, and North Carolina), to learn from their
experience in using and implementing the Guidelines at the state and local level. This process has given CDC insight into the experience of
implementing national guidelines at a local level.

Three publications have examined the overall use and impact of the Guidelines since the 2006 revision. A survey of publicly available state EMS
and health department websites indicated that 16 states used public websites to document that they had adopted a partial or complete version of
the 2006 Guidelines.

A 2-year prospective observational study of 11,892 patients at three Level 1 trauma centers indicated that use of the 2006 Guidelines would have
resulted in EMS providers identifying 1,423 fewer patients (12%; 95% confidence interval [CI] = 11%–13%) for transport to a trauma center at
the expense of 78 patients (6%) being undertriaged.

Finally, using the National Trauma Databank (NTDB) and the National Hospital Ambulatory Medical Care Survey, a cost impact analysis that
compared the 1999 Guidelines to the 2006 Guidelines concluded that full implementation of the 2006 Guidelines would produce an estimated
national savings of $568 million per year.

Implementation Tools
Clinical Algorithm

Staff Training/Competency Material

Tool Kits

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Getting Better

Staying Healthy

IOM Domain
Effectiveness

Safety

Timeliness
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